Introduction
The economic cost of acquired immunodeficiency syndrome (AIDS) has been the subject of numerous studies.1-28 Several analysts have noted that the largest component of the cost of human immunodeficiencyvirus (HIV)-related illness is due to lost work rather than to direct expenditures for medical care,1-3 reflecting onset of this condition among persons in the first half of their careers. However, to date there have been no direct estimates of the magnitude ofsuch work loss. For example, in the first comprehensive study of work loss due to HIV-related illness, Hardy, et at l applied estimates from Rivin, et at 4 to persons in their samples. Rivin, et at in tum, relied on physicians' recall of their patients' work status in the three months prior to a telephone interview or, if the patients had previously died, in the three months prior to death. Scitovsky and Rice2 assumed that any person alive at the end of a year was too ill to work 60 percent of the time and that anyone who had died during the year was unable to work at all in that year. The Rivin, et at estimates depended on physicians collecting and remembering information about work status; the Scitovsky and Rice estimates depended on assumptions about the productivity of individuals with AIDS or AIDS-related complex (ARC), assumptions that they did not test directly.
The present study is designed to provide more direct information about the impact of HIV-related illness on loss of employment, clearly the largest component of the cost of these conditions.
Methods
We collected data from persons attending the AIDS Clinic at the University of California, San Francisco (UCSF), which provides medical care to persons with all stages of HIV-related disease. We use those data to quantify 1) the percentage of those employed prior to the first onset of symptoms with HIV-related illness and the percentage employed at the time of the most recent interview; 2) the change in the length of the workweek between the first onset of symptoms and the time of the most recent interview; and 3) the interval between the first onset of symptoms and the cessation of work activities. In addition, we describe the medical and demographic characteristics of persons with HIV-related illness as well as the characteristics of their jobs that are associated with the cessation of work.
Sampling
The sampling frame for this study consists of all 293 persons with HIV-related illness attending a randomly chosen session ofthe UCSF AIDS Clinic between October 1, 1988, and September 30, 1989 . These 293 persons were offered enrollment in the clinic setting; completed telephone interviews eventually were conducted with 193 of them (66 percent). Study respondents are interviewed three times annually to provide an update on health status, medical care usage, and employment history. As of December 1989, 97 respondents had been due for reinterview. Ofthese, nine had died, two refused continued participation because of illness, nine were lost to follow-up, and 77 were reinterviewed. Four persons who were reinterviewed subsequently died, as did one
individual not yet due for reinterview.
Study Instruments
The principal data collection instrument is a structured, closed-ended telephone survey conducted by a trained interviewer who asks respondents to report whether they experience each of 20 common symptoms of HIV-related illness, (e.g., weight loss, fever, night sweats) and when the onset of each occurred; whether they experience each of 20 common medical conditions associated with HIV-related illness (e.g., Kaposi's sarcoma, Pneumocystis carinii pneumonia) and when the onset occurred; whether they have been told by a physician that they meet the standard criteria for AIDS or ARC, and when they were told so. The respondents provide a complete record of their current medications and those they have taken in the past for HIV-related illness. Following standard protocols for studies measuring labor force participation,29 the respondents also provide an employment history for the time at which they noticed the first symptoms of HIVrelated illness and at the time of the interview. In the employment history, respondents report whether they were employed, looking for work, out of the labor force, or disabled when they first noticed symptoms of HIV-related illness. If they were working, they report hours worked per week, occupation, and industry, and answers to a checklist ofworking conditions. They then provide the identical information for the day of the interview. Respondents who stopped working in the interim report the approximate date on which they left employment.
Data Analysis
The goal of the analysis is to describe the employment consequences of HIVrelated illness among study respondents.
We measure the impact of such illness in terms of actual work status-whether the individal is employed for pay in the labor market and, if so, the hours of employment. Thus, we do not measure the impact of HIV-related illness on those who have lost function but are not gainfully employed.
Estimates of the duration of time between onset of symptoms (or diagnoses) and cessation of work activities derive from the life table method developed by Kaplan and Meier,30 with the censored cases being those who continued to work until the date of the most recent interview or who have been lost to follow-up. A Cox proportional hazards model3' is used to estimate the effect of the respondents' demographic and medical characteristics, as well as of their job characteristics on their probability of withdrawing from work in each time interval.
The estimates of time to cessation of work activities reported here may be conservative. First, in attempting to renew contact with some of the respondents, we found that many have moved out of the area so that they could be cared for by parents or siblings and have, therefore, left work; such persons are recorded as being lost to follow-up. Second, of the 14 individuals who died subsequent to the first interview, 13 worked prior to onset of HIV-related symptoms. Of these, 6 stopped working by the last time we interviewed them. For the 7 others, for whom we could not establish the actual date on which work activities ceased, we arbitrarily assigned the date of data analysis (September 1, 1989) for the cessation of work activities. This strategy inflates the estimates of time between onset of symptoms and work loss. Table 1 shows the demographic characteristics of all study respondents and of those with a work history. Almost all are males, most are non-Hispanic Whites, and more than two-thirds finished college. Although a majority worked in white-collar occupations prior to the onset of HIVrelated illness, sizable minorities were employed in service work or manual labor. Table 2 summarizes the symptomatic history of the study respondents. Ninetysix percent reported having at least one potential symptom of HIV-related illness. On average, the symptomatic respondents experienced their first symptom 958 days prior to the most recent inteview, although the responses ranged from 0 days to more HIV-Related Ulness and Employment than 10 years. Sixty percent of the respondents reported one or more neurological symptoms lasting slightly more than 600 days on average; fewer than a third reported symptoms of dementia, and just slightly fewer than half reported a physically limiting symptom.
Results
At the time of the first symptom of HIV-related illness, 166 respondents (86 percent), were working and 27 (14 percent), were not. This breakdown is very similar to the 84 percent labor force participation rate among all 35-44-year-olds in the United States. 32 At the time of the most recent interview, however, only 77 respondents (40 percent) were working. This figure represents a decrease of54 percent in the labor force participation rate of the study respondents. Seventy-three persons, or only 44 percent ofthose who were employed prior to noticing the first symptom of HIV-related illness, were still working at the time of interview. In contrast, 93 individuals, or 56 percent of those employed prior to the first symptom, were no longer working. Table 3 summarizes the productivity dynamics among the study respondents.
The 166 persons who worked prior to the first symptom of HIV-related illness averaged slightly more than 38 hours a week, or 6,381 hours total; 88 percent of them were employed full time. The full-time workers accumulated 5,938 hours per week, or 93 percent of all hours worked. The 77 persons who were working at the time of the most recent interview averaged 34 hours work per week. Their total work time, 2,616 hours, represents a decrease of 59 percent in productivity, with a much larger share of the total hours being accumulated by part-time workers. In fact, the number of part-time workers increased absolutely (from 20 to 26) and relatively (from 12 percent to 34 percent), as did the number and relative share of parttime hours (from 443 [7 percent] prior to the first symptom to 555 [21 percent] at time of interview). Table 4 apportions the productivity gains and losses of the study respondents by their work histories over the average of 958 days between the first notice of symptoms and the most recent interview. Four respondents began working after the onset of the first symptom ofHIV-related illness and another three increased their hours. Forty-nine persons (29 percent of respondents) did not change their hours at all between first onset of a symptom and the most recent interview. Slightly more than 12 percent continued to work, but with reduced hours. Those who stopped working altogether constitute the largest group of respondents (55 percent), and their lost productivity, 3,510 hours, accounts for 90 percent of the overall reduction in hours. Figure 1 presents Kaplan-Meier estimates of the time to cessation of employment among persons working at the first notice of symptoms. Among all study respondents who had one or more symptoms and who worked prior to the onset of HIV-related illness, 10 percent had stopped working within 100 days of their first symptom (95 percent CI-5, 15 ).
Within a year, 28 percent had stopped working (95 percent CI-21, 36); by two years, 48 percent had done so (95 percent CI-40, 56); by four years, 69 percent had left work (95 percent CI-59, 79); and by 10 years, none was still employed. Among persons who would ultimately develop neurological symptoms, 30 percent had stopped working prior to doing so; among those remaining, 19 percent had stopped working in the first days after onset ofneurological symptoms (95 percent CI-10, 28). No respondent with neurological symptoms has been followed for longer than 1,886 days, by which point the 84 percent who were employed when they developed the first neurological symptoms had stopped working (95 percent-Cl 58-100). Figure 2 provides estimates of the time between specific HIV-related diagnoses and the cessation ofwork activities. Fourteen percent of persons with AIDS had stopped working prior to receipt of that diagnosis. Thereafter, 10 percent had stopped working in the first days after diagnosis (95 percent-Cl 3-16), 40 percent had stopped workingwithin a year (95 percent-Cl 29-51), and 93 percent were no longer employed as of 1,986 days after diagnosis (95 percent-CI 80-100), the longest any respondent with AIDS has been followed. Of those with ARC, 40 percent had stopped working prior to formally receiving that diagnosis. Thereafter, the proportion working fell steadily, but at an initially slower rate than that of persons 1,000 1,500 2,000 2,500 3,000
Days between Onset and Work Loss FIGURE 1-lnme between Onset of Symptoms and Work Loss curred more slowly for persons classified as asymptomatic, with 30 percent leaving work by 1,003 days (95 percent-CI 1-59), the longest any respondent formally so classified has been followed. In a separate analysis, we compared the time between diagnosis of AIDS and cessation of work for persons with Kaposi's sarcoma and those with other conditions that result in the AIDS diagnosis (not shown in Figure 2 ). This comparison yielded only equivocal evidence that persons with Kaposi's sarcoma are likelier to leave work in each time interval than those with other AIDS-related diagnoses (p = .24 by Wilcoxin test).
In Table 5 , we present estimates of the proportional hazard of work loss associated with characteristics of the re-3,500 spondents and of the jobs they held at the time they first noticed symptoms of HIVrelated illness. A proportional hazard less (greater) than 1.0 indicates that the person with the risk factor is less (more) likely to stop working in each time interval after onset. Persons with a diagnosis of AIDS stopped working at much higher rates than those who were diagnosed with ARC or who were asymptomatic. Age, a history of male homosexuality or intravenous (IV) drug use, union status, and job tenure did not affect work status. Members of minorities were slightly, though not significantly, more likely to stop working than non-Hispanic whites. The nature of work at the job held at the first onset of symptoms, however, did affect subsequent work status. The proportional hazard of work loss associated with an increment of each of the 11 physical requirements of the job was 1.09, indicating that persons with very physically demanding work would have much higher rates of work loss than those in sedentary occupations.
Conversely, the proportional hazard of work loss associated with an increment of each of the nine measures of discretion in work activities was .93, indicating that persons who controlled the pace and scheduling of work activities were much less likely to leave employment.
Diwussion
Both the individuals with HIV-related illness and the society of which they are a part have a strong interest in sustaining the employement of these individuals for as long as possible. Doing so brings such benefits as the sense of wellbeing they get from continuing in work despite illness, the relatively high income they generate from employment (an average of $30,000 a year prior to the onset of HIV-related illness among the study respondents), and the taxes they pay. The cessation of work on the other hand, initiates one series of entitlements and hastens the day when others will begin. Most persons with HIV-related illness who leave work will apply for unemployment insurance immediately. Those with a diagnosis of AIDS will be eligible for Supplemental Security Income (SSI) as well. If such persons had private disability policies through work, they may begin to collect on them. For those who did not have health insurance through a former em-HIV-Related Ilness and Employment Days between Diagnosis and Work Loss ployer, most will be granted Medicaid; those who did have health insurance through work, can retain it-at their own expense-only for a year and a half, and then they too will apply for Medicaid. Finally, if they survive the waiting period, they may collect Social Security Disability Insurance (SSDI) and, subsequently, most of those receiving SSDI will become entitled to Medicare. These potential consequences of work loss following onset of HIV-related illness have been noted before, and there is evidence that the growth in entitlement that follows the cessation of employment has already begun. 4, 510, 1821, 25, 26 There are other compelling reasons as well for understanding the impact of HIV-related illness on employment. As these illnesses become more like other chronic conditions, interventions that maintain function will begin to take precedence over those that merely prolong survival, especially at the cost of function. 33 There are few data with which to estimate the magnitude of work loss related to HIV-related illness, however. Although the current study is designed to provide direct estimates of such work loss, limitations in the study design may limit the generalizability of these estimates. The study population, although apparently reflective of persons with HIV-related illness in the San Francisco Bay Area,4,5,34 probably includes a disproportionate number of male homosexuals and persons with a work history compared with the national population of persons with HIV-related illness. Sampling within a clinic setting may also bias the estimates, although after using procedures designed to correct for this problem through weighting,35-36 we could not detect such a bias and, accordingly, reported the unweighted results above. Finally, the results may be sensitive to the nonparticipation rate.
We found that among all persons with at least one symptom of HIV-related illness, half had stopped workingwithin two years of onset and all had stopped within a decade. Most of the lost productivity is due to total cessation of work rather than to reduced hours. Given that the average age of the study respondents is only 38, most will lose well over half of their careers.
As one might expect, persons who have received a diagnosis ofAIDS were at higher risk to stop working in each interval between the first onset of symptoms and the most recent interview than those who have been diagnosed with ARC or who are classified as asymptomatic. Contrary to expectation, risk status-history of male homosexuality or IV drug use-was not associated with work status. Persons who reported that the job they held when they first noticed symptoms of HIV-related illness required more physical exertion and those who reported less discretion over the pace and scheduling of work activities were likelier to withdraw from work in each interval between onset and interview, a finding consistent with studies of work loss after onset of rheumatoid arthritis,37-38 all forms of musculoskeletal disease,39 and chronic disease generally. 40 This finding suggests that one way to forestall work loss would be to refer persons with HIV-related illness to less physically demanding work and to jobs in which the employee has discretion over the pace and scheduling of tasks. However, given that the work disability rate eventually reaches unity, any such attempt will have but a temporary effect.
The data reported here reflect the current therapy available at a tertiary care center over the past several years. Advances in treatment could dampen the rate at which work loss occurs among persons with HIV-related illness and, in doing so, prove highly cost-effective. A change in attitudes among employers might alter the willingness of afflicted persons to persevere in the face of illness. The addition of long-term care to the typical workplacebased health insurance policy might re-move the incentive to leave work to obtain long-term-care services. In advance of such changes, we find that work loss after onset of HIV-related illness is a pervasive phenomenon. E]
